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Lexmark's innovative imaging solutions and
technologies help customers worldwide print,
secure and manage information with ease,
efficiency and unmatched value. Lexmark
simplifies the complex intersection of digital
and printed information.

As part of the commitment to our customers,
Lexmark performs Life Cycle Analysis on our
products. The results of the LCA analysis
continues to assist Lexmark in reducing the
environmental impact of the hardware,
software and services offered to our customers.

Built with the essential features small workgroups need, the
MB3442adw multifunction supports output up to 42 [40] pages per minute,
plus double-side automatic scanning, copying and faxing. Light and
compact, it fits almost anywhere and lets you connect via USB, Ethernet and
Wi-Fi to give both network and mobile users access. The 2.8-inch (7.2 cm)
color touch screen includes built-in  cloud connectivity to enhance
workflow. Standard two-sided printing saves paper, while Lexmark full-
spectrum security helps protect your network and proprietary information. Add
an optional 550-sheet paper tray or available Extra High Yield Unison™ toner
offering up to 6,000 pages for longer print runs.
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This document is the summary of an LCA study aiming to represent the product properties, related assumption, impact
categories and potential environmental impact results of Lexmark's MB3442adwe printer product. Lexmark generates
LCAs for a series of printers and multi-functional devices. The LCAs are critically reviewed by an independent expert.
Each LCA is created using the same software model and workflows while changing only printer-specific data points via
parameter settings. Each LCA submitted for critical review will then be accompanied by a brief technical summary of the
relevant data points, as well as a methodology report.

This LCA study is carried out based on ISO 14040 and ISO 14044, and generally follows the requirements of the Product
Category Rules (PCR) Guidance for the product category printers and multi-function printing units, version 2, published
by UL Environment (ULE) in April 2018. This LCA study has a few deviations from the PCR, including the following:

The PCR bases the images per day calculation on the Version 2.0 of the Imaging Equipment ENERGY
STAR® Program Requirements. However, using this estimation method results in a calculated printing
volume that greatly exceeds actual customer usage. In this study, the images per day calculation has been
replaced by actual customer printing data, Average Monthly Print Volumes (AMPV), per product
family. The new methodology aligns with realistic customer printing.

The PCR requires using ReCiPe 2016 or TRACI 2.1 as the impact assessment methodology. This study selects
TRACI 2.1 as it is currently the only impact assessment methodology framework that incorporates US average
conditions to establish characterization factors (Bare, 2012) (EPA, 2012). For global warming potential, the
TRACI characterization factors are not the most current, therefore it is assessed based on the current IPCC
characterization factors taken from the 6™ Assessment Report (IPCC, 2021) for a 100-year timeframe (GWP100)
as this is currently the most commonly used metric.

Sphera updated paper dataset is selected to replace dataset developed based on information from the
American Forest and Paper Association (NCASI, 2010).

COMPANY Lexmark

PRODUCT SYSTEM Laser Printer MB3442adwe

ISO 14044: Environmental management — Life cycle assessment — Requirements and

REFERENCE STANDARD
guidelines. Geneva: International Organization for Standardization.

DATE OF ISSUE 11/4/2024

Product definition

Information about basic material and the material's origin
Description of the product's manufacture

CONTENTS OF THE REPORT Indication of product processing

Information about the in-use conditions

Life cycle assessment results

Testing results and critical review

This life cycle assessment was independently reviewed in
accordance with ISO 14044 by:

Thomas Gloria, Indust. Ecology Consultants
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Product Description

Product Type

Mono Laser Printer

Printer Model

MB3442adwe

Maximum Print Speed

42 pages per minute

Intended use

primarily office

Range of applications

scan, copy or print images or text in mono onto paper or paper-like media

Product Lifetime

5 years

Introduction Date

4/14/2020

Product Specifications

https://www.lexmark.com/en_us/printer/15682/Lexmark-MB3442adw

Functional Unit

The functional units has been defined as (1) a 1,000 page simplex job; (2) lifetime page
simplex job

Product
Characterization

Light, compact, and fast, the MB3442adw multifunction supports output up to 42 [40]
pages per minute, plus double-side automatic scanning, copying, faxing and
touchscreen convenience. Connect via USB, Ethernet or Wi-Fi and add an optional
550-sheet paper tray or available Extra High Yield Unison™ toner offering up to 6,000
pages for longer print runs. The printer product delivered to the customer consists of
the printer, a power cord, printed setup instructions, a CD/DVD that includes the User
Guide and Printer Drivers and an initial set of product supplies. The printer is delivered
in packaging that can be recycled locally and is not needed for product operation.
Product supplies include toner cartridges, imaging kits and the fusing mechanism. The
power supply is internal to the product and the imaging kit and fusing mechanism are
installed at the factory. Only the toner cartridges must be installed by the customer.
The printer can be setup by the customer without outside assistance.
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Technical Data

Product Specifications
Printing
Disgloy
Frinit Spead
Time fo First Foge
Print Rasalution
Mamory
Haord Dizk
Fecommendad Monthly Poge volume
Modmum Manthiy Duty Cycke
Copying
Copy Speed
Tim& to First Copy
Scanning
Scanrar Tyge / ADF Scon
&4/ Ltr Duglax Scon Speed
&4/ Ltr Simplax Scan Spead
ADF Papar Input Cagocity
Faxing
micdem Speed
Supplies *
Lasar Cartridge Yields
Imzging Unk Estimoted Yiald
Cartidge(s] Shigping with Froduct
Paper Handling
Includad Pager Hardling
Dptionol Poger Hardling
Popar Inigut Cagachty
Poper Cutgut Cogachy
Madia Typas Supgorted
riadia Sizas Supgarted
General Information”
Standord Parts
Halsa Laval
Spacified Dpsrating Enviranmsnt
Limited WWarranty
Ske [ Waight

EMERGY STAR Tygical Electrctty
Cansumgtian

Lex

2.2 Inch (7.2 em} LCD towch g=ans
Up ta: Elack: &2 pom ' lLatter)
&g fost os: Black: 59 secands
lock: 7400 W2 (2400 ¥ 600 dor, 00 x 6043 dg
Standond: 512 ME [ Maximum: 512 ME
Mt avalloble
B0 - BO00 pages *
Ug ta: QOO0 pages psr manth

Ug te: Block: 47 com ¥ (Lettar}
&g fost o5 Elock: 59 seconds

Flotogd sconmer with ADF / DADF (Eingke pass Duplax)
Uig toe Block: P2 [ 76 sides car minuts § Cokor: 43/ 42 sidas per minuta
Up to: Black: 23 4E sidas par minuts [ Colar: 23/ 21 skes per minuts:
Up to: 50 pages 20 [0 or 75 gem bond

ITU T30, W38 Holf-Dupkes, 3348 Kbos

up te- 5,000 *pogs Block Extra High Yeid Cortridge / up to: 1,500 *-page Cartridgs f ug te: 2,000 5-page Elack High Yiald Cartidpe
Up to: 40000 poges, based on 3 overogs letter/A4-5ize pages oer print ok ond — 5% coverage ¥
2,000 *-page Block Retum Program Torar Cartridge *

100-Eheat Multipurpeose Feader, Intagrated Dugkex, 150-Ehest Cutgput Ean, 250-Shact Ingut
550-Shagt Lockabls Troy, S50-Shast Tray
Up to: Stondard: 330 poges 20 b or 75 gsm bard / Maximum: P00 poges 20 b or 75 gsm beond
Uz e Standord: 150 pages 20 |k or 75 gem bond | Madmum: 153 poges 20 |b or 75 gsm band
Paper Lebals, Card Stode Flaln Pager, Envvalopes, Rafer to the Poper & Specialty Mada Culds
ag, Ofico, 7 3f4 Enveloge, 9 Envelope, M5-85, A<, Lagal, AS, Lattar, Stotemant, Exeoutee, Universal, DL Envaloge, Folla, 10 Envelope

USE Camgotibla with USE 20 spacficotion (Typs B), Btharmat 10100EssaTH (R1-45)
Sparoting: 52 dBA [Prird) f 54 JEA (Camy) [ 55 dBA (Scan)

Humikity: B to BO% Ralativa Humidity [ Tamperature: 10 to 32°C (50 to 7O°F / ARitude: O - 2894 Maters [R.500 Fast]
See Stotemant of Umited Warranty: 1-vear Advanced Exchange, Maxt Eusinass Doy
HxWxD-T133x 163 x84 /232 b,

TEC: 0.54 klowott-hours par waak

all mformaticn k subjkct ko chonge withcut rotice. Lexmark |s rak lioble for any ermors or amissions.

1 Print and cogy speeds measured In accardance with IE0MIEC 24734 and IEOMIEC 24735 rasgecthealy (ESAT). For more Infoematian see woers lsxmore comf S 0spesds.

* rRecommandad Monthly Poge Volume® I5 0 range of pagaes that helps ouctomars evaluote Lexmark's product offerings besed on the avarage rumbser of pages customans plon ta
print an the davice @ach manth. Lexmark recommands thet the numbaer of poges par month b= within the stoted ronga for optimum davice performance, based an foctons Including:
suppiies replocemant Intenals, paper lcading intereals, speed, and typicol customar usags. * “Masmum Meonthly Duty Cyce” 5 defined os the modmum number of poges a davice
could daltver in o month using a mulishift operaticn. This metric provides o comporison of robustness in relation to other Lewmark prinkers ond MFPC # product functions only with
raphacament cartridges designed for use In a specfic geographlcal region. S wwwswmark com/regions for meea datolls. # Sveroge stondand poge vield volua daclarad In
aceordonoe with 1SO/IEC 19752 ¢ Actual el may vory besed on other foctors such o davice speed, papar siza ond feed anentotion, taner covernge. tray SCURCE, [Lrcantogs: of
bleck-only printing and overoge prink job comgplexity. 7T printars one sold subjkect to certoin license fograement conditions. See weswloxmork comfprintaricerse for datolls.



LIFE CYCLE ASSESSMENT

"4 Lexmark

Laser Printer MB3442adwe
Printers and multi-functional printing units

According to ISO 14040 and ISO 14044

Declaration of Basic Materials

The printer consists of mechanical, electromechanical, and electronic components. Its material composition can be
described using the basic material fractions given below. Please note that the category 'Electronics' also includes all

wiring.
Plastics (recyclable) 6.07
Plastics (non-recyclable) 0.939
Ferrous Metals 4.3
Aluminum 0.0175
Copper 0
Glass 0.661
Electronics 1.02
Other Materials 0.0521
Total 13.1
Table 1: Basic Material Declaration
Product Supply Chain

The printer is manufactured and assembled in Southeast China. The cartridges for the North American market are

manufactured and assembled in Juarez, Mexico.
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Life Cycle Assessment Results

The following sections describe the printer's cradle-to-gate resource use and potential environmental impacts over the
full printer life cycle. These represent the typical impacts for an average system sold in the North American market. All
impacts are presented per functional units.

Table 2 displays the use of material resources (kg) and of non-renewable as well as renewable primary energy demand
necessary for printer manufacturing, but excludes other life cycle stages of the printer (cradle-to-gate). Likewise,
material and energy consumption associated with printer packaging, cartridges, and paper is excluded here.

Use of Material Resources [kg]

Non-Renewable 907
Renewable (excl. water) 883
Water 5.62E008
Use of Non-Renewable Primary Energy [MJ]

Crude Oil 317
Hard Coal 607
Lignite 19.1
Natural Gas 536
Uranium 85.3
Use of Renewable Primary Energy [MJ]

Biomass 2.99E-005
Geothermal 4.58
Solar 123
Wind 54.7
Hydropower 62.2

Table 2: Use of Material and Energy Resources for Printer Manufacturing (Cradle-to-Gate)

Based on the ENERGY STAR® Typical Energy Consumption (TEC) test methodology, the printer is expected to
have the following power consumption for an assumed average job load.

Energy Consumption During Utilization [kWh] 3.58 140

Table 3: At-wall power consumption during utilization
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Life Cycle Impact Assessment

The following provides an overview of the potential printer life cycle impacts with emissions classified and characterized
to standard environmental impact metrics based on TRACI 2.1 method. Global warming potential is evaluated based on
IPCC AR6. Ecotoxicity and human toxicity are not included in this study, due to their respective uncertainties.

LCIA results are relative expressions and do not predict impacts on category endpoints, the exceeding of thresholds,

safety margins or risks.

per 1000 per 1000 per printer per printer
pages pEges lifetime lifetime
including paperexcluding including paper|excluding
paper paper
IPCC ARG GWP 100, excl biogenic COZ [kg COZeq.] 8.66E00 5.55EQ0 3. 40E02 2.18E02
AP [kg 502 eq.] 4.19E-02 2.74E-02 1.64E00 1.08E00
EP [ke M eq.] 8.70E-03 1.22E-03 3.41E-01 4 J7E-02
ODP [ke CFC 11enq.] 5. 44E-09 5. 44E-09 2. 13E-07 2. 13E-07
RDOP [M) surplus energy] 1.17E01 7.55E00 4. 60E02 2.96E02
SFP[kg O3 eq.] 5.55E-01 2.76E-01 2.18E01 1.08E01

Table 3: Summary of Life Cycle Impact Assessment Results
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Interpretation of Results

Dominance Analysis

Due to the 5 year lifetime and the number of pages printed per day based on the actual customer printing information,
the use phase with paper dominates the life cycle impacts. The below tables and charts display the results of the
dominance analysis for each impact category addressed in Table 3. The first row in each table, labeled Printer, is the
printer manufacturing phase which includes raw material extraction and manufacturing.

Global Warming Potential

per 1000 pagesincluding |per 1000 pages excluding | per printer ifetime per prirter IFetime
paper paper ncluding paper excluding paper
Printer 2.64EDD 2.64E00 1.03E02 1.03E02
Usephase <LC>  |6.OOEDD 2 BBEOD 2.35E02 1.13E02
Eol phase<LC> |2.92ED2 2.92E02 1.14E00 1.14E00

Table 4: GWP100 dominance analysis [kg CO2 equiv]

Frinteruse- Cartridoes/Toner [ Printeruse- Distribution [l Printer Use- Energy .
B Frinteruse- Maintenance B Frinteruse- Packaging [l Printer Use- Paper
Printer use- Wastetreatment

per 1000 pages including paper per printer lifetime including pa..
per 1000 pages excluding paper per printer lifetime excluding pa

100.0
80.0
a0.0
0.0
60.0
50.0
40.0

Percent of GWP100

0.0
200

10.0

0.0

Figure 1: GWP100 dominance analysis of the life cycle stage

Total lifetime distribution: 29.284 kg CO2 equiv
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per 1000 pagesincluding |per 1000 pages excluding | per printer ifetime per printer lfetime

paper paper ncluding paper excluding paper
Printer 1.25E09 1.25E09 4 92E-08 492E08
Usephase<LC> |4 19E09 4 19E-09 1.64E-07 1.64ED7
Eol phase<LC> |2.09E-16 2 .09E-16 8.21E-15 B21E-15

Table 5: ODP dominance analysis [kg CFC-11 equiv]

per 1000 pagesincluding |per 1000 pages excluding | per printer ifetime per printer lfetime

paper paper ncluding paper excluding paper
Printer 1.B6E-D2 1.B6E-D2 7.27E01 72701
Usephase<LC> |2.32E02 8.73E-03 0.10E-01 343E01
Eol phase<LC> |1.42E04 1.42E04 5.56E-03 5.56E-03

Table 6: AP dominance analysis [kg SOz equiv]

per 1000 pagesincluding |per 1000 pages excluding | per printer ifetime per printer lfetime

paper paper ncluding paper excluding paper
Printer 5.99E-04 5.00E-04 2.35E-02 23502
Usephase<LC> |B.0BE-D3 &.05E-04 3.17E01 2.3BED2
Eol phase<LC> [1.23E05 1.23E05 4 BOE-04 4 BOED4

Table 7: EP dominance analysis [kg N equiv]

per 1000 pagesincluding |per 1000 pages excluding | per printer ifetime per printer lfetime

paper paper ncluding paper excluding paper
Printer 3.31E00 3.31E00 1.30E02 1.30E02
Usephase <LC>  |B.34E00 4 1BE0D 3.27E02 1.64E02
Eol phase<LC> |5.43E02 5.43E02 2. 13E00 2. 13E00

Table 8: RDP dominance analysis [MJ surplus energy]
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Smog Formation Potential

per 1000 pagesincluding
paper

per 1000 pages excuding
paper

per printer ifetime
ncluding paper

per prirter IFetime
excluding paper

Printer

1.32E401

1.32E401

5.18E0D

5.1BEQOD

Usephase <LC=

4 20401

1.40E01

1.65E01

5.51E00

Eol phass <LC=

3.24E403

3.24E403

127E01

137E-01

Table 9: SFP dominance analysis [kg O; equiv]

Printeruse- CartridaesToner [ Printeruse- Distribution [l Printer Use- Eneray
B Frinteruse- Maintenance B Frinteruse- Packaging Printer use- Wastetreatment

AP kg 202 eq.]

100.0
95.0
80.0
5.0
80.0
750
0.0
5.0
60.0
&BO
&0.0
450
40.0
350
30.0
2510
20,0
150
10,0

50
0.0

Percentage (%)

QDOP [kg CFC 11 eq ]
ROP[MJ surplus energy]

SFP[kg O3 eql]
EP[kg M eq]

Figure 2: Contribution analysis of the use phase (per 1000 pages excluding paper)

Assumptions and Estimations

Assumptions and estimations are documented in the methodology report, which was provided for critical review
purposes alongside this document. The LCA results represent the specific printer model as sold in the North American
market.

The model assumes a printer lifetime of five (5) years. The printer is modeled to print an average pages per day

10
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based on actual customer printing information. The printer further possesses an automatic mechanical duplexing
feature.

Power consumption figures are based on ENERGY STAR® testing of the printer using the average job load described
above. Consumables rate of consumption is based on the market-average yield across all available cartridge
capacities. In addition, market-average use of remanufactured cartridges is taken into account, as applicable.

Transportation distances to the end consumer are based on their points of origin and the population-weighted average
distance to the 100 most populous cities in the continental US based on 2020 census data. The printer as well as
replacement fuser kits and waste toner bottles are manufactured in China and shipped to the point of use from the
distribution center near Jeffersonville, IN, while the cartridges and the imaging unit are shipped from Ciudad Juarez, MX
to Jeffersonville, IN.

The paper dataset developed by Sphera represents European and used as proxy in lieu of current US data.

The End-of-Life treatment for the printer is based on the assumption that 90 % of the printers are either recycled or
remanufactured, while the remainder is disposed of through local waste streams, where the metal fractions are assumed
to be recycled and the remainder landfilled. The EoL cartridges are assumed to be split as such: 80% to remanufacturing
or recycling, and 20% landfill.

In accordance with the cut-off methodology, materials sent to End-of-Life recycling are considered to cross the system
boundary without any further transformation. Only the impacts associated with waste transportation and disposal are
included in the results.

All primary data is based on technical documentation and sales data accessed in 2024. All background data is taken from
the MLC 2024-10.9.0.20 Databases. No primary data is collected from the Original Equipment Manufacturer's
manufacturing plant.

11
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Manufacturing data of printers and consumables is based on a combination of Bills of Material and teardown analyses
and is considered to be of overall high quality with low uncertainty. Distribution from printer manufacturing to the end
consumer is representative of logistical data from Lexmark and best estimates of US average shipping distances, and is of
moderate quality and high uncertainty.

Printer power consumption represents measured power consumed during printer operation. The electricity consumed is
calculated based on TEC specification, and is of high quality and moderate uncertainty. Toner cartridge use is based on
expected yields based on the ISO test standards for cartridge use, and is of high quality and low uncertainty.
Replacement rate for consumable parts is based on part design specifications, and is of high quality and moderate
uncertainty.

The disposition of the printer and consumables at End-of-Life is based on best-available information by the respective
experts at Lexmark. This data is of average quality and moderate uncertainty.

All background datasets relevant to production, power generation, transportation, and material disposal were taken
from Sphera's MLC 2024-10.9.0.20 Databases.

The additional use of third-party background data from industry associations (e.g., worldsteel) is documented in the
methodology report. They represent the latest LCI data as available in the MLC 2024-10.9.0.20 Databases.

No significant allocations have been considered for the production of the printer. Allocation of production or use impacts
across the various functions of a multi-function system is not included (i.e., allocation of production impacts to the
provision of scanning services) and the impacts from all life cycle stages are considered within the system boundaries for
the printing system.

Treatment of recycled or resold material is not considered in the body of the LCA, in accordance with the cut-off
methodology.

12
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Contact Information

Lexmark International, Inc.

740 W. New Circle Road
Lexington, KY 40550

Tel: +1-859-232-2000
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Critical Reviewer:

Thomas P. Gloria, Ph. D.

Industrial Ecology Consultants

35 Bracebridge Rd.

Newton, MA 02459-1728

direct: 617.553.4929

email: t.gloria@industrial-ecology.com

Dr. Gloria is a certified Life Cycle Professional (LCACP) through the American Center for Life Cycle Assessment.
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Letter of Equivalency

LCA Model Evaluated: MB3442adwe

Equivalent Models: MX431adn, MX431adw, MB3442adw, MB3442i, XM1342, XM1342i, MX432adwe,
XmM3142

Life Cycle Assessments (LCA) are in accordance with ISO 14040 and ISO 14044. Life Cycle Assessments
provide information on a number of environmental impacts of products over their life cycle. LCAs may
be used equivalently for programs with multiple configurations if the differences in configurations are
evaluated and determined to be negligible to the global warming impact. Printer configurations with the
same parameters for mass, typical electricity consumption (TEC), rated pages per minute are considered
equivalent. In many cases, several configurations are identical, but the model names are different
among various sales channels. For printer configurations that have slight differences, they are
determined to be equivalent only when those differences are considered to have a negligible
contribution to the LCA results.

Accuracy of Results and Comparability: LCAs regularly rely on estimations of impacts, and the level of
accuracy in estimation of effect differs for any particular product line and reported impact. LCAs are not
comparative assertions and are either not comparable or have limited comparability when they cover
different life cycle stages, are based on different product category rules or are missing relevant
environmental impacts. LCAs from different programs may not be comparable.

Exclusions: LCAs do not indicate that any environmental or social performance benchmarks are met,
and there may be impacts that they do not encompass. LCAs do not typically address the site-specific
environmental impacts of raw material extraction, nor are they meant to assess human health toxicity.
LCAs can complement but cannot replace tools and certifications that are designed to address these
impacts and/or set performance thresholds e.g. Type 1 certifications, health assessments and
declarations, environmental impact assessments, etc.

Full details are documented in the LCAs methodology report, which was provided for verification
purposes alongside the LCA. Assumptions and estimations generally follow the governing PCR on
printing equipment. The LCA results represent the specific printer model as sold in the North
American market.



	LoE for LCA Report MS810de.pdf
	Blank Page




